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I A chemical amplifying type positive resist composition, excellent In adhesion to a substrate and 
'"^ good in resist performances and suitable for exposure using a KrF excimer laser, ArF excimer laser, 
or the like, which comprises a resin having a polymerization unit of 2-aikyl-2-adamantyl (meth) 
acrylate and a polymerization unit of a monomer selected from 3-hydroxy-l-adamantyi (meth) 
acrylate and (meth)acrylonitrile, and an acid generator is provided. 
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(Rayleigh)a) 3| ^ S.^S]^ ^o] AS :t# ^fi) s}-^!- ^T-rfcofl ^S} 7^^^. ^ 9X^. ^1-^ 

436nm2l g-ef'?!, 365nm2l i-2]-<?l, ^ si]-^ 248nmS] KrF ^^1^] 5llol;^^7l- HjrJE^l ;5llS«>ll ^j-g-E]^ A^:sa:<y^-g- 
m ^flEfl^r}. ir]-2}x^, ^■'^■S: sflT^M C-] #c>].^c1-. 311-^ 193nmSl ArF ^Hl^fl 

ArF sllol;^^ i4l^ei-oil AV^s^i^ ^^1^ ^^^^ ii^s>£^ ^oH^^^ ^Hl tfl 

*^ ^fl^^J* 5>fe ^o] wV^^jsl-i:!-. ^^ofl 71^^ w}^ z^-^ ^^17> ArF ^Al^l 

^fl^'3]-<^l -fr*?!- T^^lS ^^1=1'^ Joiirnal of Photopolymer Science and Technology, Vol. 9, 

No. 3, pages 387-398(1996) by D.C. Hofer]. 7]^9] -g-^]^ ^^Ife ^^j-A] -f-zj-A^c.] sflE^ 

21 «i-el7l- <asHM-7l *jrfi^ 

o}iJ|e1- 7l:sa-<^l ufl*!- ^t!- -^21-AJ4 $i^:n :ajlS>Jl Xl^[%l-:n: journal of Photopolymer Science and 

Technology, Vol. 9, No. 3, pages 475-487(1996) by S. Takechi et al., ^ -g-7ll#*| -g-Ji ;^ll(3j)9-731733L] . 

^ it^Sl -^-^^r ^^1 Aj^^l- Al- liJ-Ail^ls. s*l-g]-Dl, ArF a^r KrF Jg-S^l ■2i]Alol efloj^^ a_^ ^<?1 ifl 2l^sr>ji, y^^^^ 
^ 5llAj-:£i2]- Z]-^ ^lAlnV A^ -o] 71^011 cfl -f-SVAj o] B^-i^^^ 3].sT- ^S.^ ^ H. i^] Al n V ^a^ a. 

^ t^^^m^, 7l^oll cfl?!- -¥-3i-A^c>l, ^^tH] ^^9] 'a-f-SA-l jf Ei^ei-s ^7l# ^^11" S^i-*>;^i4 2-<a:a-2-f> 
^^J:^ ^^eflA]: 51-^ S*l-S>fe ^S-^ ^:^]^:& MIaIbv 

2:^^#[«>1^, ^7fl#*^^iL 7fl(Bj)l0-l2406J: ^ 7ll(sJ)io-i9i559J:SAi ♦^1=1'^ oi^f] ^ a>^s>o^ 7f\^A]^^ ^ 

Xi^* oi7^ 13:?!S>?,1C]-. *7l-i2.1 <a^# ^SS?V ^3]-, ^ ^^2^ ^>Cl-^>f}7il cjo] <2]- s.^^ ^> ji^a^ 

^^S] ^A^ ^ ^V-g. 

^ 2-<a:^-2-<i>xq-^^ (DllE)o>3^5llolE rjo^a). s-sj.olJ^s.Al-i-c.Vc]-'?]:^ (Dll:S)<:>l-3S5flol e w (nfl 

S)f>£i€SUlE^SH.B^ AJ^^ ^^^1 ^^S. ^^1(1)21- AV ^Aj^iflS. 5t*1-Sfe Sl-41- i^lElti. iflAloV 

^^oilA^ 2-<i3:l]-2-o>c}tV^ (^m)o>a€5flom ^^fe 2-<iJ:Z]-2-<5>i:}i;]:^ o}3_^^o]:e x^t: 2-<iJ:^ 

(D)lE)0l-3^5fl0lE 3-S>C,lc_^Al-l-0]-4Dl-lg oj-^igsflojE 3 _S].ol A] - 1 -0]-Cf o]-^ d]] Bj-^ j.^] o] 

^1 3 AS 14^1-^4. 
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1 




R^^ nll^clJl, 
R'^fe afe ^^Mflcf. 

ne^S.S, ^^1(1)^ ^2] s]-*]-^ IS] igri?! s]-, ^ 21 s]-®]-^ 2 ^ 32:) tb^ ^2) s^l-i^ * 5.^^^. ^^1(1)^ 
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^1(2)^ s\-nM laS] ^^2\., s\■^^ 2, 3, 4 ^ 521 ^3:^ S>i4 o]^^ 2^^^. 

^^1(1)^ Sl-«^^ 12) 2-<a:^-2-o>cf'?V^ (nllm)o>3^5flolE ^^21-, Sl-ST-A] 22] 3-s>ol:^s.Al-i-o>T:]-in]-^ (d)] 

S)c>3€^l^l«m ^ S]-*!-^^ 321 (nllJ=)o>3e]^qE^g rjo] -.0] sj-q- :^ c}^ ^-fec}. ^^1(1)^ ^■ 

^ (Bim)<5>£i^S^S*i ^2] s:>q- 1- C]-, rL2^Jl <a2lS Q-oll S^^^^^^l -y-?"^ S^S" ^/^^ "A^^ 

^: ^^1-^1 ^^S^ SX^. 



^sl-^-l la 
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ifl^^^s:) 711^011 7l<^*VT^. ^J-7l 2-'a:^-2-«M'?]:^^ aJ-o;) ^^s\b.S., ^sfl 

'S, 1 ^^1 8c>m. <a:z]^ 21 ill 7} -f^els>^l'^]:. 13:^^71- 3 ^^^]^ ^^'U ^ 91^^. "11 

li, <^lli, n-^S^, ol^ss^ ^ n-JfUom. o]-^ c^]^ ^'^1^^. xfl^^^-sl- 7l^ A>oli2] -Sf-zVA^iSl 7ll^ ^ Sfl^J-S^ 
'^]^^ ^^^]-^], <^1€, -^M^] R^ST.-! i3l-^2^s]-r}. rIo] Bll^olJl r27]. ofl^o] s|.Sl-Al ^o) i 

o>£i^ellolE cjo^^ s].sT-Ai 30:1 (DllE)ol-£i^^i^E^ 1^ _ :^*vai 40^ a-DllE]-£i^S<a^Al-y-!fElseJ-s. ^ 
^ ^ Sl-«;1-^ 521 ^t^S^E] ^^=1^ <^1^2l ^^s. ^^rl-. =is]B.^, ^^1(2)^ 2- 

2-oi1^-2-o>t4dV^ ullH^a^eflolEi^ 2-<^l l|-2-f>i:l-'?l:E}-^ jEi- ojol ^^<^^ niMsii^i *i-h1-o1 t= .4 y^-g-A]^ o.s 
«i ^ISlJ- ^ <=^1# °11^ 2-<5>i4^>Hl-i^34- H>^5:>c>^ e]# 2-<^]€-2-<='>r}^>E}^el]ol es. ^Aj*>rf. 

^^^1 ell- 2-°ll€-2-c>T^'?l:El-^5llolEi^ Dim^m-a: ^i-el-^>l3is1- ^^s^ 2-<=>\M-2-<='M^^^ o)] h^-^ efl o] e s 

Sj-sT-Ai 2ii| 3-S>olrrs-Al-i-ol-r}D>^ (^11 S sfl o] E _ S\-^^ 32] (DllE)o>3.^Si^S*i =5^^ ^3:^, S]-^ 

=-11- ^^l7> ^J^flsVlg ^■^1(2)# S*l-5->^ '31-^21 7lAa-o11 tfleV gl-A^ol 7l]Al5lrf. S-S]^ S|-*VA1 40^ a-DllHl-s^S 

Sj-SVAl 12] 2-'a:lJ-2-o>tq-i?l:Tfi (nllE)o>^iasflol e i^o^ c£*V 3_3->ol cS-Al-l-oj-tq-nVig (nil E)ol-3e^^|ol e 

*V uHAlnl-<i) iflAlA^O) 7l]Alo11 7H*1:C}. sVsg^ 3_3-].olr=S-Al-l-Ol-C}o]-^ (Bll:E)cil.3^sflolE ^^^1- a-i^Bl-3 

Sj-si- -as^ i^lElM MlAiei-o]i A>^Eli^ ^x] ;^]-^ili^ <a:Z]:e^ Ir^Aj gii. i^^a^oIc}. zie^i^, 

(2)o1lA-l, 2)-«i-Ai ii2] 2-<a:S-2-o>Ti|-'?]:€ JE^ 51-«t-ai i^o] 2-^11 ^-2-c>>cfi?]:^^ aj-o^ ^v^ofl i^^fl $511*1:4. :j.s]S-S., 

^^1(1) (2)<^i^i i la^i ^^^^ ^^a^ ^^i* i*i-s>^ ^Ji\^^ a-^^#<^i s^^ih^ ^.^ a^a-i 

A>ol 3]-^o11 o^sH ^sflEli^ 7]^ TJ}^ ^S] :jL^2] o^]kr ^V^^ ^> oflA^t^lSS. o]B]iJ- ?>^^A> o^jA^ 

Bflso:] c^]^ ov^2 6\]^^]]s[d\]: 3^-^^ o]]^^]]^l, C)Hlt^ olliElls [o^l: dUSaIdH^ oilitfla, o^jS-AlDllig oiIa^bII^, 

l-o11S-Alol]T|| o^l^^EllS^ l-ol4lJf^Alol]Tg o^litl]^^ l-olilSS^Alo^lig ofliBllS, l-ollS-A] HS.^ olliEflS, l-(2- 
tlllS-Al<^lS-Al)<.11ia Oll^^EllS, l-(2-0>A-llS.Al0flS_Al)0l]Ta oflA^BflS^ ^ _ [ 2 -(1 - 0>Cf nVlg ^ Al ) O^j S. A] ] O]] ^ oflA^EllS^ !_ 

[2-(l-o>T:]->?VBl-7]-iL^^Al)oi]s.Al]o1]Tg oil^Efls^ ^]]S.e]-i\-o]r^s.-2-^^ oHiBfls ^ i]]^s}^}o]r^s.-2-^s}^ ofl 
itfl 5] ^ ^1^^ ^lA^tfl s [<^1: oj^il^^ oflitfl^]^ i%l-?!:i:l-. ^^7] ^^^^ ollA^Efls^ jl-^ r]-o]^ S%l-sr>fe ^ 

^^o] xl^^ ^i^f^lHl ^[<^1: i^S^s^ ^i-^^sflolE^ SelA>ol^Si:-lM ^^^^ll^lS ^ tflSe]-A>ol^^T:-ll 

^^1(1) SEfe (2)^ H>^2]s>7llir ^%-^] aldfl ^sllElir 5.^^ ^^1- f-^o^ 30 i^^l 801-% ^^s] '^^A 

S *l-ff^M^h ^]2] V}^^^ ^^-^ h^^-^ ^^^}^2] ^^9]- ^2] ^^011 o]5fl ^SflSl^ Zll-21 Itl-el- 

H}^ ^ Sic}. 
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eflolE ^o^s. E. ^ ojr^-] *i-^^r, ^^12^ 7l^o.^ SM, i3}^sl«>7l1fe 20#% ol^J-olcf. 12\ 

A>o^ 3|-^o11 o^gfl ^SflSlir =1^^ 7lHf i^i^^Sl "^i^tt ^<^1, T^^l^l 7l^O. 

S S>c>^, Hl-ii-^S>7llir 30 i^^l 80#%flc}. ±Lc} wfEJ-^Sl-Tllir, S]-*]-^ la^l 2-<^lTi-2-o>c}'?l-€ "11 H e 
cj<?]fa1 <^j:^ 201-% ol^c!-<5lJl, Slr^M IS] 1^3:^ ;2l t^^I^^I 7]^ AS s>o=|, 30 80^%<^]t=^. 

Sl-*]-^ 2S1 3-S>c>lE.S-Al-i-ol-cfDl-i|| (DllE)ol-=tli£llolE 30^ (n)! E)ol.3e|^i^ e ig 1^0^^ S].sT- 

^ 45] ci-^M3.^^'U^^-]-Y-^^^n^ ^ Sl-«!-^ 5^ ^flS] ^^1(1) i£ir (2) 

^o] 20 ifl^l 701-% -^^2:1 °^^>1 yl-^alS>c1-. ^;^l(i)<iil^.], 3_s].ol:^s.Al-i-o>cfn]-^ (n]] E)o>3^e11 ^IS ^fl ^/ 

^i^l ^/f&fe -a^fl^ ^^71- -as^s S'yslfe S-^l-ol cs-Al-i-ofr]-'^^ (D]lE)ol-^^eflolE ^ 

Hl-5J-2l3:>7llir 70l-% o]^}^]^. ^^1(1) ^ (2)fe ^l^^^ ^1"^ ^fl ^ 7^ ^ 

^ ^A^^oflA^ ^ c^-s « O] A> ^VAJ^I^ tg-sfl A]- if^^^l ^1-^1 o]^ X*VS>^ iflAlnV ^ ^ 

til i(4-3^-^€ffll «! A>#^AS.Siffll c-m, 

tili(4-3^-!f€5im)-e-A5L^ «|A>#^ASo>ElJ2.vi]olE^ 
tili(4-3-S--^€ffll^)-a.A£^ se:|^^_^^B|]^^^vilolE_ 

Hel^M^i^ «jA>$=-AS.iiiEllC>lE_ 

Sel^m^i^ «!A>#^:^S<?]:Els.i.il<:.lE^ 
:^els11^^S^ Ee:|^s^^DliBi-^ivilol E_ 
4-B)l s-Al 511 ^ cl tfll ^^i^ «1 A>l-^:iSo>El am o] E _ 
4-Dlls-Alffll^x:l2)l^^i^ Ee)s^^^Dil^^ii.ilolE^ 
P-I:€^ffll^^di^ Sel#^ASBlll3:'Mi^-il<^lS, 

4-3-^-^«tfimi::lJ^m^iw H&|-ff^-$.Snim^ivil c-l e ^ 
4-tf|l^El:^ff[l^i^sll^^S^ «nA>§^ASi>ifff|°lH, 
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4-^1 ^H] ^i:^ jJll ^^d^^ ^ A>#^^^?>H] o] :e , 
1 -(2 t^l ^ A>#^^^ vil o] 

4-^>^l:^^Ai-i-i4^^u^p)l^^i^ ^A>#^^^o>H]s.viiol:E, 
2,4,6-:^^^(:^s^-g^^p]M)-i,3,5-:^s:|^>^, 

2-(4-^^^3Jliy)-4,6-til^(:^sl^^^nll^)-l,3,5-:E^o>^, 

2-(iffl^[d] [l,3]t:l^#^-5-^)-4,6-^^l^(J^^^^^^m)-l,3,5-:^^^>^, 

2-(4-p)]^a1^h]^)-4,6--h1^(:^^^^^p)1^)-1,3,5-:e^o1-^, 

2-(3,4,5-:^elti]l^Al^-a|^)-4,6-tal^(:^^^^^P)l^)-l,3,5-:Ee1c:>]-^, 

2-(3,4-i::1^^1^Al^H]^)-4,6--al^(^^^^^nlM)-l,3,5-^^<^>^, 

2-(2,4-T::l^l^-^l^H^€)-4,6-t3l^(:^^^^^^l€)-l,3,5-:^^^>^, 

2-(2-t^l^Al^Hl^)-4,6--til^(:E^^^^p)l^)-l,3,5-:^slc:>>^, 

2-(4-f-^Al^H]^)-4,6-"al^(:^^^^^u]l^)-l,3,5-:Ee:|c:>l-^, 

2-(4-^^^Al^Hl^)-4,6-til^(:^^^^^^^m)-l,3,5-:^^^>^, 

2-iffl^^^-2-^><=>l:^^Ai-2-jj)mofl^ p-*^^^d^vil<=>l:^[^^^, a-t^m^iffl^?l:&^^11^m], 
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til ^(^m^d^^)i^ ^>^^m, 

til ^(4-^^^^l ^}^^] ^, 

til^(p-$^A^^^)i:^o>^P)l^, 

tii^(4-3^-^€^m^^^)^^>^^m, 

tilr^(2,4-a-^^^^^)i:l<^>^till^, 

N-(^m-€^^^-^l)^-^^^l ^1:^, 
N-C^^ ^m-^S^^A] A] o] 

N-(:^^^#^^^^l€^^^^-^l)-5-:^^:^^l^]l-2,3-t:m4-^l ^1 1=^1^, 
N-(:^^«^^^^l€^d^^^^l)^^^:^l^l:^ ^ 

^-l^fe ^7l^^ ^^1 ^7l^^ ^v-^ -^71 2l-^#(c^l: ^>^)4 ^^a^l^^-1 ^7l-%vo_^M] ^^^A]^ ^ o;ii4. 

^ ^^TgoflA-l^ ^1^?:> ^7l^j ^7l-^fe ^o] Tal-^3i^>i:l-. A}^^^ <^7]^^ ^^^^ 

^ 6a i^^] 6i^ 



2}-^-^] 6 a 




6b 




11 



12 



11 



12 



R 



13 



14 



S}^-^-] 6 c 
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6d 



6e 




R", R12^ r13^ j^14 ^ j^l5^ ^z]- '^^o]7]^, S>ol t^S.^ ^=.011 0)51] 010]^ ^ oli^ <y-^_ A>ol^S 

<^^, o}^ <^^Alc:>lzL, 

^^1<^1^^ ifl^l R^^S u|-El-ifl^l^ <a:^ ^ "a^^lsl ^^^^ z^-z} ^ 1 ifl^l 6c>l Jl, A>ol-^s<a;^o:i ^^^^ ^ 5 ifl 

4 0.1 ^^1 20#^%# *l-f^*Vcl-. o|7l^^ Sl-^#ol A>^Sli^ o]S.^ ^ Al ^A^^o^ ^ j^^u 

«<^1^^ A>-g-E]fe -g-nfl^ Z]-Z]-o] a.^ -g-SllS|-fe ?3 ^ XJ^^ , ^^tt 7}^]^, -g-nfl^^ ^ig- ^ ^<a§>Jl nfl 

«. c-MBllom^ nllH^i^^W oj-A-llEflolE ^ Si^Bll^ oiltfla oj-^-H o] i= ] , o^lEll = [<^1: 

AS afe 1: wfl^#SA^ A>^^ ^ ■^r^. 
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n ^, "SSe^ s]*^ ^Aj-^ ^^*Vcf. ^^loii^:| A>-g-5l^ <a:^e^ ^ ^^M^^ ^>-g-=1 

^^^1 ^^Hl 1( 2-olM-2-o>r:1-'?l:^ nlMs^^flolSal ^^j) 

2-^m-2-<5>cl-i?):E]--g- 83.1g ^ c^j igo>o] ioig# ^?ls>Jl, o^yH] njlig ol^Jf ^js. 200gl: 7l-S><5^ 




"Sl^n] ^^Hl 2( 2-<^l^-2-^>W'?]:^ nflEl-^^SflolEO^ ^A^) 

tqoll^ oIlBllS 50g* 2-ol-Cl-^Bl-^ 31.1g<^l 7l-*|-oi ^QB o. olo^A-], oll^ 1.14#/^2] ^-frs:> 

ir <^lH|s 200ml# ^<2!]i2l ^SL?} 10°C# 2:2]-S>.xl eJ:]=s. -fj-^lsqi^ ^fcjES ^7l-S>5|c}. o] s]- ^y-o] ^s.^ 

^^4 0°C<^lA-] 2^1?]: -i-tt iaw}*!- ^ 26.2g(2-'5>4^Bl-i^<^l tflsfl 1.21-Hl))# ^£71- 10°C#^ 

^31-^ -f-7] <g-i: o^3]-oil o]§il ^e]*>ji, -fj-71 ^-i: =i^H]-^ul-E# ^-g-<2!] 5^^%S ^^1 a] *V r^-g-, #S 25| M]S^^}3i^. ^ 




^^^1 ^^Hl 3(a-i^ma.^S<a^Al-Y-«-Else^5-2l ^A^) 

a-iisa-Y-T-ElS.e5-s. loog ^ DilE]-3.^<i 104.4g(a-iisa.-Y-T-ElS55-S-oil izflsil 2.0-i-wl))# #^§>JI, o=l7Hl n]!^ 

n^-t a-^S-3--Y-^^S.^^°\] tflsfl 3^^131121 <a:o.S 7}^}o^ -g-ofl* ;s1l2:S>^r1-. o1o:|a-1, Ss:!^!!^^}'?] 
183.6g(a-«S£.-y-f-Hls§^ao11 tflsfl 3.0#wll)# c^7Hl 2^7!-?!: c}^, q= 10^1?]- -g^-?} •^^'^l^i iZH}S>51t:}. o^jj]-^ 
^, -^7] ^lt^>M-E^ -^ofl 5^^%s /-II Sj*^ c]-g-, #s 25) /^laisV^r)-. -{f7l ^^1-^ 9^ a- 
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s}^^ 9 



CH3 

CH2=C-C-0- 
II 



O 



0^0 



el-3 



* z^z|5 : 2.5 : 2.5 (20.0g : lO.lg : 7.8g)2l #^^>5|c}. <^H^i, °]M «>l^-¥-li ^S^^-ll^^ 

^S. S>c>^, 2#^S=w^ial <y=AS 7>SM ^''^^ yflAl^l^A^ o>^yliol^ W-El^L^q JL^^, ^^^fli^l 7] 

^o_s. S}o^, 2^%^ ^^^S. 7l-*V c}-g-, 0^ 8^1?]- 85r°1lAi 7l-«s>$|cf. ojc^^A^, aV-g- ^oJi^ r^-B^ss] ^h]:<:H1 j^o^a^ 
^'^^•^iT'lir 3i2^^ 33] Ht^^M, -8-°-^* ^^7|ls>Sc}. ^JJf^j o.^, z|- cji^lii] ^Hl7l- 50 : 25 : 2511 



^1^ 



10 




B|lEl-3€S.qs€ ^ 2^-2} 5 : 2.5 : 2.5 (20.0g : 3.1g : 4.5g)sl 

^^^flSl 7l^O_S S>C>i, 2^^S=tifl2l 7>SM ^1 

?t ^-^t 60°C<^1^-1 7><iS>S4. c-Ha-I, ti}-g- -g-on^ 4^0^ ^^oil ^^^^l^lfe Ss] -§- 

^c^^lSV^tf. ;i3l-;5l z| itbiHsq l-^l^} 50 : 25 : 25<?1 3i^§^ 7.]^^ ^^V^'^'l ^ 8,000-?l i^-g- Sl-«1- 



S\-^^ 11 




T^^l ^^<§ -^^Hl 2-2 
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1^ a-nlMs^S'il^^l-Y-T-^S^S-^ 5 : 2.5 : 2.5 (20.0g : 9.5g : 7.3g)Sl l-^lS ^}^^}SX^. 
;gj7].^ o.^^ z]- i5]:Ol ^n]7} 50 : 25 : 25<?1 ^^^-1: ^^iq^^ &;^1-^^>1 2]= 9,200>?1 Sl-«!-^ 122^ ^^^^-1171- 




CH2-C- 



c=o 

I 

O 




^^1 ^^Hl 4(^^1 ^^^) 

T^^l ^-^l"^! 221- ^sjsl-sl^ 2-n1M-2-o>r1-'?>^ DllBl-a^^llolE^ DllEl-S^iSulE^g ia}-5|Al- 

cflA] 2-011 ^-2-o>i:1-n]-^ D]lEl-£lli5l1olE_ 3_5-i.o1ris.Al-i-o>c1-i^li D]lEl-£l^5llolE ^ nVj^jA]- z^-z^- 5 : 2.5 : 

2.5 (20.0g : 9.5g : 4.2g)2l l-^ls A>^S>^r1-. A ^^9] ^^\7\ 50 : 25 : 25tl S^,^* ^li-l^l ^ 

A^^] ^ 17,000^ ^-S- Sl-*!-^ 1321 ^^^^171- ^^ElSJirl-. AJA^^ ^-^^1^ ^^1 ^l^sV^rf. 

2l-sl'-i--1 13 




^^1 ^^.^ -ti^Hl 5(^^1 E21 ^-A^) 



^^1 •€^1<^1 221- ^<a*V ^^^^ ^*S^>E1, 2-Dl11i-2-c5>r}^lli DllT^£l^5l1olE^ Bl1I^£l^SqE^|| ^ ^Ve|A> 

cfl-^ 2-<^m-2-o>r1-'?]:^ DflBl-sSsll c-l e , d11e1-3^^i-1S€ ^ '^slKi ^l-z]- 5 : 2.5 : 2.5 (20.0g : 2.9g : 

4.2g)2l #y1s AV^sl-^cf. ^Jif^ 21-^3:^21 #yl7l- 50 : 25 : 25'?1 Si^^^ ^1^^^^ 3iJ^ ^1= 3,400'?1 



rf-g- al-«VAi 1401 




S1-41-A1 14 
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^AHl 6(^^1 F2] ^^^) 

£i^S<a^Al-y-!f E^se^s.^ z]-z| 5 : 2.5 : 2.5 (20.0g : 2.9g : 7.3g)2l A>^e>^c}. z]- ^^^s] ^ 

■e]7} 50 : 25 : 25<?] S^j-I: ^^V^-^-l '2^= 6,000"?! Sj-Sl-A^ 152^ ^^^^17]- ^^.j^Siul-. a^a^^ 



^A^ ^Al<^l ijz)- ^«SS>sl, 2-Bim-2-5Mi?}-^ n|lBl-3€5flolE^ 3_§1.ol:cs.Al-i-o>r1-i?>^ ^M3. 

E^SsJ-a-i: z^z^- 5 : 5 (40.0g : 29.3g)2l Mr^]S- A>-g-g>Sc}. ^^^^2] 50 : 50-?! S-^^* ^l^o^ 

^^l-^^l 5,600'?1 c}^ Sl-*!-^ 162^ ^#^A-ll7l- ^^E^ojc}. A§A^^ ^^^^^1^ ^1 ^JSV^r}. 



^^1 ^^Hl 8(^^1 H2l ^A^) 

2-<=^]^-2-C'\t\-^-^ u\]B}3.^i]]o]B., 3-s1-olH^Al-i-o>cl-D}^ nlMa^ellolE ^ 5 : 2.5 : 

2.5 (20.0g : 9.5g : 2.9g)2l l-als #^s>5i4. '^I'^^i Bfl e e^sl-ol ^ iE3:J§=Aflsl 71^0.^ sM, 2#^tifl 

2] oj:0.s. 7m-^ ^laSV^Cl-. 7llAl^lSA-], 0>2:til^0l^-f-HlS.q:E^ ^^^l^l 71^0.^. 2#%2l 

<g=AS 7l-*V r}^, 0^ 12^1^ ^"^i 65°C^lA^ 7}'^^}3Xt^. ^H^i, w}-g- ^^J^-^ ^^^2^ ^<^^-l ^^c^^l?]^ 

■^1 ^ 14,000^ Sl-sT-A^ 1721 ^^^^l7l- ^^E]ojT:f. aJa^^ ^-.^^1^ ^1^*1- 55^. 



^^l-i] 15 




25 
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^^1 ^^Hl 9(^^1 12] ^^j) 



17 




A 2.5 : 2.5 : 5 (10.6g : lO.Og : 15.6g)5^ l-wl^ oH^i, '^Irii-T-^ H^i. 'i^^^]^] 7]^^S. 

«>^, 2&%^ <^j=i5-S 7R> c^^, ^ 6^1 -§-<?} 85°C<^lA^ 7}<a§>5ir}. oIo^ a^, «}^ ^ofl^ c^E|j=o^ ^e^o]] ^^o^a^ 

^: ^^^^17]^ 3iA-6: 35] h]:4s>'^, -g-'^']* ^^^1^>S4. ^^^^S., A l-^l^]- 25 : 25 : 50'?1 S^^* ^^Hd] ^ 



s}*!-^-] 18 




^A ^^Hl lO(wlia-8-^^l xel ^^^) 

z^-z^-5 : 5 (IS.Og : 11.7g)5.] ^^S. ^>^S>5M. ^^^SLS., A ^ €yl7>50 : 50<y ^l^^^^ 

19 




tt! n- 



# zl-z]- 5.0 : 2.5 : 2.5 (20.0g : 8.9g : 6.8g)2l 



<=>H^-1, c>l4i-^* ^1*^:. ^i^^l^l 7l$ 
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sM, 21-%2l <a=AS 71-?!- ^-S-, ^ 5^1 ^> ^<?]: 85°C<^l^i 7l-<i2r>Scf. o]o]a], h]-o- ^oa^ r}s^2l ^h^-o^] 
^^^^iT-lfe 3sl -8-^# ^^^1*1-^1^. ^sf^ zl- ^^s] #yl7l- 50 : 25 : 25?1 S^J^ 

^ ^5- M^^l ^ 7.500?1 Sl-*!-^ 202] ^^^^171- ^^^Sl^. ^jAj^ ^^1 JS ^l^S>Scf. 



3l-«l-^^l 20 




^^Hl 1 ^ 2 

DEEfeE IQJf, ^ it^<l^^lS.A-liJ] p-#^i::l5]m^i^ Ee:i#^^SD]l^^ivjlolE('.]v[£)S-205", ^^jSel 9]] 

Plzj; 7>Jf Al7l7>olA]:) o.2Jf ^ ^vg^l^A^o) 2,6-1:1 oli=S^<5>id 31 0.015-f-# 2-^Bl-fe 45-!f #<^1 ^sfl^Mcl-. AiiAj 
^ -g-°Jl# Iri :^l2:Sl<Sii5.al 7l^ 31^01 o.2ym<?l ^B^l" <^^^><^ 1^^^^ ^<5!1# ^ISsV^rf. ojij]- ^y-o] 

ifl^B]- ^<a]# »!lA>D]i^^el-^>o.s. 23r<^lA-l 20^£ 7^^^^ -^^^ $]loi3il(#2l ^^z^- 50°) ^ -fh7l «}A>wj-^i 
nvo] sr]4^ -^^^ no]T£\d\] ^^i].o^ iS^f lal" ^^]7} 0.5um7l- S\SL^■ *>S^. tt^I H]:A>wj-;^l sV o. 215°CoflA^ 602i ^ 
oj-o) tiilol^ 2i:?isH "DUV-42"[^la-S: Brewer Co. ]# 570A21 ^^S. ^S.^-^ -§-^2) £S :f 

120°C<^1a:| 60a ■§■"?> 1^ ^<^1A-1 <^lyl wflol^j ^s3s].^rl-. 

xflA^ni- olsq- ^o] o^oll ^^^S\o] oj,^ ^]o]j^^ ^ame)^- ^?>(space) »Sfl i^^^Aj^H, olttfl wj-A>^^ 

KrF ^^S^V'NSR 2205 EX12B", ^S:^: Nikon Corp., NA = 0.55, o = 0.8 ]# A>^s;>'^ ifiSj-Al^ 

Cf. ^3]- 3sflEio1 ^^^^ - ^^cq a1lEl^(n>i£i), o^^^ Hfl^ isflElo] Sfl ^ Jif wl-^ tifl ^ sfl cq alEl^^A>^S> 

^ <>1^^ Wfl^ BflEjol e1lHl#o1lA-l, ^AlnV js^tgol ^^V t^^^Vo] K^JiLS. 

ti}^, 7lHl- £^ ^s. s^AS ^laElSJT^. ^el-^-l, -a^l- -g'?]: 3^€2l ^^1 i^* ^ ^ 

A^ v+o>Aq aflE^-i- ^l^*}-rl-. wi-^ yfl^ stflEloq ^^IeI^oIIa^, 5>1 «- ^sfl-go] ^ig O.S ^l^sl BflElol ^A^sqi^ ajig, ifl 

AlBl- iql&iol ^ a.^^ Hsflol ^ tLo^ 7]7^S.M ^^el AV^^f^A^ ^ifl-f-O.^ 4^^"^^. ^4 ^fl ^ 

oil ^1^1 ^S°11^i 602: 1* ^°11A^ «: tillcl^j(PEB) S-lell- ^*Ss>51^. ^7>S, BllEH|-Dll^oJ-jg^-S|.ol t=S. 

A>olE. ^_g.oH 2.38^^^%S. 60^ ^"^l =111- ^Aj-^ ^sgsi-oirl-. ^7l a]:A>wj-;^l y]^ o^ofl ;^l^£l:b i^^^q- ^l-i5.SJf 

?1^1- Slcl^oll 21 511 ?tS2^>0^ r}^ Hj-y^oll ttl-21- -fr^ ?]-^£Li2l- SflAj-rzs ^^^S:>51cl-. 

^S. ?}^5L: wll^ allEiol sllEl^o] A>^£l^ ^^2\- afl^g sfl^ ellEl-^o] A>-g-£l^ , 0.3pm sfl 

€^1 ^A^El^r «oT-^>^°ll slsfl q-El-msirf. 

511AJ-5L: <>1^^ Wll^ EflE^ol SllEl#ol A>^£li^ ^^21- lafl^g 3^^o^ SflHl^ol A>-g-5l^ -^JL ?]-^£2l if]-A>^ 

OIIA^ ^elEl^ Aljz]. 3^EH 21 ^l^ofl 2lsll q-Hl-lfloirl-. 

^7l H}A>yj-xl BVol ^1^=1^1 7M Aj-o^ BflEi^ ^*!-^j<^l Cflell 5i7l-Sl-5|i:l-. hVa>WJ-x1 5>^1 7^ ^ 

<^1 'S^J^Elfe Ml^el- -{^71 «}A>W]-^lBl- ^oll ^^Elir ?1-^5Lo11a^ i^^Al ^c}. olol^^, ^^1- * 

^A> ^;^> ^ni^oii 2i5fl ?tSsfSc}. yfl^ 3^5121 sq «- i^efl<aoii Aj-^e>i^ ^^Ainv ^^oi ^hei^si 3^510.^7-^ \^o} 

91^ y]^^] ^Zj-A^^ "0"AS l^El-xfl^iCl-. 9]^ S5ll°d<^l ^J-S-*!-^ l^^^l- ^#21 ^1-2lElol ^Ol E] 

^-f, 71^611 tflt!- -^^l-A^^ "x"s q-El-iflXirf. 9>o^ ^3zl-fe A>^slfe zl-zl-21 ^;^121 *v^^l S 1<^1 l^Hl-lfl^Cf. 
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-^^Hl l^l- ^<a^ wj-il-os. -g-3fl# ^lSS>s], E# a 2<^1 q-Hl-vfl ^^^Ko]^, ^y^xy r]-o^ 

» %1-8-s>^l e^fec}) lO-f-S t:fl^-llS>Jl, ^nfls ss^gBji S.h:.^m cl-^^lEllolE 47. 5«- ^ ^-a.Hlss3-a 2.5 

o] rq-g-oil 7l^El^ ^o] ^a^sIb^ a 2<^1 i^-h^-i^ uj-^ PEB# ^^Sl-^tq-. ^aH] 3, 5 ^ 6^1- ^]^-^ 

^Hl l-^l cflsfl, 1 ^ 2011^^2]- ^a-o] 215°C<^lAi 60^ *<?V2] wflolsg 2:?is^><^l "DUV-42"[;^lS^: Brewer Co.] -1- 

570AS1 ^^]s. :Eis>5i^. -^-^l^i 4. 7 ^ 83f y] ja-g a] o^] 2^11 tflsfl, 215°Co1lAi 603: ^'it^ aflol-^ S^1s>>^1a^ 
"DUV-30-16"[;^fl2:^l: Brewer Co. ]# IBOOA^q -i^^lS £^^1-^4. ^-^^ ^^1- ^}^^ ^^l^l ^ 2<>]] 
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a 1 ^ 2<^]X^ q-Hf\fl ^O]^:^ ^^d\]X^ ^-^ISlfe WW ^^]^ Aj-g-Sfe l^^^l-^ m^^X] ^^2] VV^7} 

^^Hl 9 i^^l 11^ wliU^Alo^l 3 

K 3<^1 ^^1 10-?-, ^ t-^J^lST-ial p-l-^i^5ll^^X^ 0.2^ ^ -g-^ 2,6- 

i:lol^^^^o>i^B^ 0.0075-5^1- SS^iffl jg^T^^n^] ^ <^M^ <^\MM<^]:^ 57-?- ^ y-^-EISS^-S- SJf 2] ^nfl 

3i^}3S.T^. ?J-'=>1 ^IS^ Ml-i^ei- ^°^4r, ^7] ^^M^M'^] -^e]^ 21 J5Li§><^, b)- ^7ll7> 

0.39umol §>5|cf. TT^l w]:A>wJ-^l 215°C<=1lAi 603: ^tb^] laHol^g S:^S>oil "DUV-30-16"[^1St1: Brewer 

Co. 11- 1600A21 ^s.^^s.i^ ^^js>5|cf. tfl^^- -g-sfl^l £i ^ a 3011 -g:£<^lAi 602: -i-t!: 

^^^^ ^=.0] olis]- ^o] o^ofl ^Ajs^cH oj,^ ?-llol3Jls. A] 3]. HflEj^ f-sfl i^^Al7ln^, o] nfl w}A>5^^ ArF i 
6^5] ["NSR ArF", Nikon Corp., NA = 0.55, o = 0.6 ]# A>^S>o^ i^t^l^^S i^S|-Algi:f. :f , S l^H ufn} 
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^T^-^ 5. 

^13«J-<>11 ^^l(l)ol 2-<a:^-2-o>T:l-^^ (Dll:S)f>3S5)l e r]-o^^ 3_gi.ol:^s.Al -i-oVcf'?]:^ (d11:e)c>3 



6. 
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